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ELECTRIC PLUG CONNECTOR
ARRANGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/EP2015/073044, published in German, with
an International filing date of Oct. 6, 2015, which claims
priority to DE 10 2014 015 027.5, filed Oct. 9, 2014, the
disclosures of which are hereby incorporated 1n their entirety
by reference herein.

TECHNICAL FIELD

The present invention relates to an electric plug connector
arrangement having joinable first and second plug connector
parts and an electrical connection detection device, the first
plug connector part having first plug contact elements and
the second plug connector part having second plug contact
elements, the electrical connection detection device includ-
ing a contact spring on the first plug connector part and a
contact strip on the second plug connector part, and the
clectrical connection detection device establishes an electri-
cal connection between the contact spring and the contact
strip when the first and second plug connector parts are
joined together.

BACKGROUND

DE 196 00 542 Al (corresponding to U.S. Pat. No.
5,624,2775) describes an electric plug connector arrangement
having joinable first and second plug connector parts. The
first plug connector part has a short circuit contactor that
clectrically connects two connection detection terminals at
the second plug connector part to one another after the plug
connector parts are joined together.

First and second plug connector parts of an electric plug
connector arrangement, when used as itended, have first
and second plug contact elements, respectively, via which
load currents or useful signals are transmitted between feed
lines connected to the plug contact elements after the plug
connector parts are joined together. Some electric plug
connector arrangements also have an electrical connection
detection device.

An electrical connection detection device has the func-
tion, when the plug connector parts are correctly and com-
pletely jomed, of generating an electrical signal which
indicates the correct established plug-in connection. The
signal may be used for controlling current flow through feed
lines of the plug connector parts. As such, for example, the
plug connector parts may be connected to one another
without current.

For multipole plug connector arrangements, complemen-
tary plug contact elements of the plug connector parts not
otherwise needed may be used as the electrical connection
detection device. However, this results in disadvantageous
properties because axially joined plug connector parts have
a certain plug-in path (e.g., a certamn plug-in distance).
Consequently, the complementary plug contact elements
used as the electrical connection detection device may thus
contact one another and generate a signal before the plug-in
operation 1s fully completed and a secure connection of the
other plug contact elements of the plug connector parts 1s
ensured.

For safety reasons and to avoid switching sparks, when
the plug connector parts are joined together it 1s desirable for
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the contacts of the electrical connection detection device to
close after all other electrical connections have been estab-

lished (1.e., close after the electrical connections between the
plug contact elements of the plug connector parts have been
established). Conversely, when the plug connector parts are
disconnected from one another 1t 1s desirable for the contacts
ol the electrical connection device to open before all other
electrical connections have been removed (1.e., open belore
the electrical connections between the plug contact elements
of the plug connector parts have been removed). That 1s, the
contacts of the electrical connection detection device should
be the first to be separated when the plug connector parts are
disconnected to signal interruption of the plug-in connection
as early as possible and optionally to allow disconnection of
the plug contact elements of the plug connector parts with-
out current.

SUMMARY

An object includes an electric plug connector having
joinable first and second plug connector parts and an elec-
trical connection detection device which reliably meets the
above-mentioned requirements 1n a simple and cost-ellec-
tive manner.

In carrying out at least one of the above and/or other
objects, an electrical connector 1s provided. The electrical
connector mncludes a first connector part, a second connector
part, and an electrical connection detector. The electrical
connection detector includes a contact spring with a spring
contact on the first connector part and a contact strip on the
second connector part. The electric connection detector
establishes an electrical connection between the contact
spring and the contact strip when the connector parts are
joimed together. The second connector part includes an
clectrically 1nsulating protrusion which forms a guide bevel
that rises 1 a joining direction of the first connector part
toward the second connector part. The spring contact 1s
guided over the guide bevel, rests behind the protrusion, and
physically contacts the contact strip when the connector
parts are joined together to thereby establish an electrical
connection between the contact spring and the contact strip.

An embodiment provides an electric plug connector
arrangement including first and second plug connector parts
which can be joined together and an electric connection
detection device. The first and second plug connector parts
have first and second plug contact elements, respectively.
The electric connection detection device includes a contact
spring element having a contact spring with a spring contact
on the first plug connector part. The electric connection
detection device further includes a contact strip on the
second plug connector part. The contact spring element and
the contact strip represent connection detection contacts of
the electric connection detection device. The contact strip on
the second plug connector part 1s led through a wall of the
second plug connector part. The electric connection detec-
tion device produces an electric connection between the
contact spring on the first plug connector part and the contact
strip on the second plug connector part when the plug
connector parts are joined together.

The second plug connector part has an electrically insu-
lating protrusion which forms a guide bevel. The guide bevel
rises 1n the joining direction of the first plug connector part
toward the second plug connector part. The spring contact of
the contact spring on the first plug connector part 1s guided
over the guide bevel when the plug connector parts are
joined together. At the end of the joining operation of the
plug connector parts, the spring contact of the contact spring
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on the first plug connector part rests behind the protrusion
onto the contact strip on the second plug connector part.
In embodiments, a ramp-like protrusion 1s thus provided
over which the spring contact of the contact spring on the
first plug connector part 1s guided when the plug connector
parts are joined together. As explained herein, rapid and

precisely positioned connection and disconnection of the
connection detection contacts of the electric connection
detection device may thus be achieved. The electric plug
connector arrangement may be designed such that the elec-
trical connection state of the connection detection contacts 1s
sensitively dependent on precise positioning of the plug
connector parts relative to one another. Incompletely estab-
lished plug-in connections are thus recognized with a high
level of reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

Two exemplary embodiments of an electric plug connec-
tor arrangement 1n accordance with the present invention are
illustrated 1n the drawings and explained in greater detail
below. The drawings include following;:

FIG. 1 1llustrates a sectional view of a first electric plug
connector arrangement, the first electric plug connector
arrangement having a first plug connector part, a second
plug connector part, and an electric connection detection
device;:

FIG. 2 illustrates an enlarged view of the circled area in
FIG. 1 of the first electric plug connector arrangement when
the first and second plug connector parts are 1n a final joiming,
position between one another;

FIG. 3 illustrates an enlarged view of the circled area in
FIG. 1 of the first electric plug connector arrangement when
the first and second plug connector parts are in an initial
joimng position between one another;

FIG. 4 1llustrates an enlarged view of the circled area in
FIG. 1 of the first electric plug connector arrangement when
the first and second plug connector parts are in an interme-
diate joining position between one another;

FI1G. 5 1llustrates a sectional view of a second electric plug
connector arrangement, the second electric plug connector
arrangement having a first plug connector part, a second
plug connector part, and an electric connection detection
device;

FIG. 6 illustrates an enlarged view of the circled area in
FIG. 5 of the second electric plug connector arrangement
when the first and second plug connector parts are in an
initial joining position between one another;

FIG. 7 illustrates an enlarged view of the circled area in
FIG. § of the second electric plug connector arrangement
when the first and second plug connector parts are 1 an
intermediate joining position between one another;

FIG. 8 1llustrates an enlarged view of the circled area in
FIG. 5 of the second electric plug connector arrangement
when the first and second plug connector parts are 1n a final
joimng position between one another;

FI1G. 9 1llustrates the connection detection contacts of the
clectric connection detection device of the first electric plug
connector arrangement shown 1 FIGS. 1, 2, 3, and 4; and

FI1G. 10 1llustrates the connection detection contacts of the
clectric connection detection device of the second electric
plug connector arrangement shown 1 FIGS. §, 6, 7, and 8.

DETAILED DESCRIPTION

Detalled embodiments of the present invention are dis-
closed herein; however, it 1s to be understood that the
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disclosed embodiments are merely exemplary of the inven-
tion that may be embodied in various and alternative forms.
The figures are not necessarily to scale; some features may
be exaggerated or mimimized to show details of components.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but merely
as a representative basis for teaching one skilled 1n the art to
variously employ the present invention.

Referring now to FIGS. 1, 2, 3, 4, and 9, a first electric
plug connector arrangement will be described. Electric plug
connector arrangements described herein may advanta-
geously be used 1n motor vehicles.

As best shown i FIG. 1, the electric plug connector
arrangement icludes a first plug connector part 1, a second
plug connector part 2, and an electric connection detection
device. First and second plug connector parts 1 and 2 are
interconnectable (e.g., joinable) with one another.

First plug connector part 1 includes one or more push-on,
sleeve-like first plug contact elements 12. Second plug
connector part 2 includes one or more plug-like second plug
contact elements 13. First and second plug contact elements
12 and 13 may be designed for high voltages and/or high
load currents. Second plug contact elements 13 are plug-
gable mto corresponding ones of first plug contact elements
12. Complementary first and second plug contact elements
12 and 13 plug into one another when first and second
connector parts 1 and 2 are joined with one another.

As shown 1n FIG. 1, first plug connector part 1 includes
a passage opening 14. A radial seal 15 encircles passage
opening 14. A connecting line such as electrical cable (not
shown) may lead through passage opening 14 into the
interior of first plug connector part 1. Line wires of a
connecting line extending into the interior of first plug
connector part 1 establish electrical connections with {first
plug contact elements 12 of first plug connector part 1. End
sections of second plug contact elements 13 of second plug
connector part 2 lead out from the second plug connector
part. These end sections of second plug contact elements 13
which lead out from second plug connector part 2 are
likewise used for connecting electrical feed lines. The spe-
cific configuration of the electrical connections of plug
contact elements 12 and 13 1s of secondary importance for
explaining electric plug connector arrangements 1n accor-
dance with embodiments of the present invention and there-
fore are not 1llustrated 1n further detail in the drawings. The
clectrical connections may be designed in a known manner,
for example, as crimped, screwed, or plug-in connections.

For many applications, it 1s important to accurately deter-
mine the mechanical and electrical connection state of the
plug connector arrangement. Information concerning the
connection state may be used, for example, for enabling or
interrupting current flow across plug contact elements 12
and 13 of the plug connector arrangement via electrically
controllable switching elements.

In this regard, the electric connection detection device of
the plug connector arrangement 1s advantageous for the
following reasons. The electric connection detection device
has a low response hysteresis that signals an established
connection only after a plug-in connection has been fully
established (1.e., only after an electrical connection has been
ensured). When the plug-in connection 1s disconnected, the
clectric connection detection device quickly identifies that a
complete plug-in connection 1s no longer present due to
discontinuation of the connection signal.

FIGS. 2, 3, and 4 each 1llustrate an enlarged view of the
circled area 1mn FIG. 1 of the first plug connector arrange-
ment. In FIG. 2, first and second plug connector parts 1 and
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2 are 1n a final joined position (i.e., fully interconnected)
between one another. In FIG. 3, first and second plug
connector parts 1 and 2 are 1n an initial joining position
between one another. In FIG. 4, first and second plug
connector parts 1 and 2 are in an intermediate joining
position between one another.

The electric connection device includes a contact spring,
clement 3 on first plug connector part 1 and first and second
contact strips 3a and 5b on second plug connector part 2.
FIG. 9 illustrates a perspective view ol contact spring
clement 3 and contact strips 5a and 5b5. As shown 1n FI1G. 9,
contact spring element 3 includes a first contact spring 3a for
first contact strip Sa and a second contact spring 35 for
second contact strip 5b. A section of first contact spring 3a
at 1ts end section forms a rounded spring contact 4a and a
section of second contact spring 35 at 1ts end section forms
a rounded spring contact 4b. As shown 1 FIG. 1, contact
strips 5a and 36 on second plug connector part 2 lead out
through a wall of the second plug connector part.

As indicated, the electric connection detection device
produces an electric connection between contact spring 3a
on first plug connector part 1 and contact strip 5a on second
plug connector part 2 when the plug connector parts are
joined together. The electric connection between contact
spring 3a on first plug connector part 1 and contact strip 5a
on second plug connector part 2 1s produced as rounded
spring contact 4a of contact spring 3a rests with 1ts convexly
shaped side against contact strip Sa. (Likewise, the electric
connection detection device produces an electric connection
between contact spring 35 on first plug connector part 1 and
contact strip 56 on second plug connector part 2 when the
plug connector parts are joined together.)

As shown 1n FIG. 9, contact spring 3a 1s part of contact
spring element 3. Contact spring element 3 forms two
contact springs 3a and 35 situated 1n parallel. Contact spring
clement 3 further includes a connecting section 16. Contact
springs 3a and 35 via connecting section 16 are connected
to one another 1n one piece. Connecting section 16 mcludes
a detent spring 17 for fastening contact spring element 3 to
first plug connector part 1.

As part of the electric connection detection device, con-
tact spring element 3, made entirely of metal, takes on the
function of a short circuit jumper that electrically connects
two metal contact strips Sa and 55 situated on second plug
connector part 2 as soon as the mechanical connection of the
two plug connector parts 1 and 2 1s fully established. The
sectional views 1n F1GS. 1, 2, 3, and 4 show only one contact
spring 3a and one contact strip 5a in each case. However, the
description of their function analogously also applies to
contact spring 35 and associated contact strip 56 at that
location.

Second plug connector part 2 has an electrically mnsulating
protrusion 6. Protrusion 6 forms a guide bevel 7. Guide
bevel 7 rises 1n the joining direction of {first plug connector
part 1 toward second plug connector part 2. Spring contact
da of contact spring 3a on first plug connector part 1 1s
guided over guide bevel 7 when plug connector parts 1 and
2 are joined together. At the end of the joining operation of
plug connector parts 1 and 2, spring contact 4a of contact
spring 3a on first plug connector part 1 rests behind protru-
sion 6 onto a portion of contact strip 3a on second plug
connector part 2 (shown in FIG. 2).

FI1G. 2 illustrates the final position during joining of plug
connector parts 1 and 2. In the final position (i.e., plug
connector parts 1 and 2 are fully joined with one another),
contact spring 3a on first plug connector part 1 rests against
contact strip Sa on second plug connector part 2 and thus
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establishes an electrical connection with same. Since this
likewise applies for contact spring 35 and contact strip 55,
contact spring element 3 on first plug connector part 1 thus
clectrically bridges two contact strips 5a and 56 on second
plug connector part 2. The electrical connection of contact
strips 3a and 36 may be easily detected by an electronics
system connected to contact strips 3a and 56 and may be
used for control or monitoring purposes.

Two preceding joining phases of plug connector parts 1
and 2 are clarified by the illustrations 1n FIGS. 3 and 4. In
an 1nitial phase of joining the two plug connector parts 1 and
2 (shown 1n FIG. 3) the rounded section of spring contact 4a
of contact spring 3a on first plug connector part 1 meets
protrusion 6 on second connector part 2. As indicated above,
protrusion 6 forms guide bevel 7 1n the form of an oblique
plane that rises 1n the insertion direction of first plug
connector part 1 toward second plug connector part 2.
During the mnitial phase of joining of plug connector parts 1
and 2, spring contact 4a of contact spring 3a slides along
guide bevel 7 and onto protrusion 6. Contact spring 3a is
thus tensioned perpendicularly with respect to the joiming
direction of plug connector parts 1 and 2.

In an intermediate phase of joining of the two plug
connector parts 1 and 2 (shown in FIG. 4) spring contact 4a
of contact spring 3a moves up to a highest rising point of
guide bevel 7. Spring contact 4a further moves past the
highest rising point of guide bevel 7 and passes over a short,
slightly downwardly sloping area 18 of guide bevel 7.

In a final phase of joining of the two plug connector parts
1 and 2 (shown 1n FIG. 2) spring contact 4a of contact spring
3a passes over the downwardly sloping arca 18 of guide
bevel 7. Spring contact 4a ultimately engages behind pro-
trusion 6 and contacts a portion of contact strip 5a on second
plug connector part 2.

In embodiments of the electric plug connector arrange-
ment, 1t 1s advantageous that mechanical and electrical
connection between spring contacts 4a and 45 and contact
strips 5a and 3b takes place quickly due to upstream
protrusion 6 and quasi-abruptly due to the mechanically
pre-tensioned contact springs 3a, 3b.

Relatively small contact surfaces 8 for spring contacts 4a
and 45 of contact springs 3a and 35 on first plug connector
part 1 may be provided on contact strips Sa and 5b,
respectively, on second plug connector part 2 so that the
positions at which spring contacts 4a and 44 establish
clectrical connections with contact strips Sa and 36 are
precisely defined. For this purpose, an insulation material
surrounding contact strips 5a and 55 may be provided to free
only small-surface contact surfaces 8 as contact windows at
which electrical connections with spring contacts 4a and 456
may be established. This ensures that the electric connection
detection device generates the connection signal only when
the two plug connector parts 1 and 2 are precisely in their
final connecting position, in which first and second plug
contact elements 12 and 13 are also correctly positioned
with respect to one another.

As further shown in FIGS. 1, 2, 3, 4, and 9, contact spring
3a has an opposite curvature above spring contact 4a. This
causes contact spring 3a to lie closely against area 18 of
protrusion 6.

Area 18 of protrusion 16 slopes downwardly in the
connection direction of first plug connector part 1 toward
second plug connector part 2. Area 18 of protrusion 16 forms
a correspondingly rising area during a movement in the
opposite direction (1.e., in a disconnection direction of first
plug connector part 1 away from second plug connector part
2 and/or 1n a disconnection direction of second plug con-
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nector part 2 away from first plug connector part 1). As such,
during a disconnection movement of plug connector parts 1
and 2, spring contact 4a 1s lifted ofl from contact strip 5a
alter only a short distance. A disconnection of plug connec-
tor parts 1 and 2 1s thus recognized quickly by the electric
connection detection device. Particularly, a disconnection of
plug connector parts 1 and 2 1s recognized before electrical
connections between first and second plug contact elements
12 and 13 are interrupted.

Referring now to FIGS. 5, 6,7, 8, and 10, a second electric
plug connector arrangement will be described. The second
clectric plug connector arrangement differs from the first
clectric plug connector arrangement, shown in FIGS. 1, 2, 3,
4, and 9, by the configuration of the electrical contact
clements of the electrical connection detection device.

In the electrical connection detection device of the second
clectric plug connector arrangement the connection detec-
tion contacts do not form short circuit jumpers on the first
plug connector part which bridge contact strips on the
second plug connector part. Instead, an additional electrical
connection between the first and the second plug connector
parts 1s established when the plug connector parts are
correctly connected. Depending on where an electrical cir-
cuit system, which uses the signals of the electrical connec-
tion detection device, 1s situated, and which specific func-
tions this circuit system provides, either the design of an
clectrical connection detection device as described above or
as described below may be used 1n a particularly advanta-
geous manner.

FIG. 10 1llustrates connection detection contacts of the
clectrical connection detection device of the second electric
plug connector arrangement as individual parts. In contrast
to the connection detection contacts of the first electric plug
connector arrangement for detecting a connection as shown
in FIG. 9, the parallel contact strips 3a and 56 of the
clectrical connection detection device of the second electric
plug connector arrangement are not connected to one
another on second plug connector part 2. Instead, an elec-
trical connection between a contact pin 10 on first plug
connector part 1' and a contact strip 5 on second plug
connector part 2 1s established. The contact arrangement
illustrated 1n FIG. 10 may also be used multiple times 1n an
clectric plug connector arrangement to form, for example, a
multipole or redundantly acting connection detection device.

The electrical connection between contact pin 10 on first
plug connector part 1' and contact strip 5 on second plug
connector part 2 1s provided via a contact spring element 3'
on first plug connector part 1'. Contact spring element 3' has
a U-shaped, bent section 9 that connects two contact springs
3a' and 35' to one another as one piece. Contact springs 34
and 35" at their outer end sections 1n each case form a spring
contact 4a' and 4b', respectively.

As shown 1 FIG. 5, spring contact 45' rests against
contact pin 10 situated 1n first plug connector part 1', thus
clectrically connecting the contact pin to contact spring
clement 3'. In contrast to spring contact 4a' and contact strip
5, spring contact 45' 1s not moved against contact pin 10.
Thus, spring contact 45' forms a fixed electrical connection
with contact pin 10. A connecting line (not shown) leading
out from first plug connector part 1' may be fastened to
crimped section 11 of contact pin 10.

Contact pin 10 could be designed in one piece with
contact spring element 3'. However, this would result in an
object having a relatively complex shape, which would be
complicated to manufacture and install. In addition, the
option of selecting different materials for contact spring
clement 3' and contact pin 10 would have to be waived. For
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these reasons, it 1s advantageous to electrically connect
contact pin 10 via spring contact 45" as 1llustrated.

Spring contact 4q4', 1n a manner analogous to that
employed 1n the first electric plug connector arrangement, 1s
led over protrusion 6 on second plug connector part 2 during
the connection of the two plug connector parts 1', 2. Spring
contact 4a4' comes to rest behind protrusion 6 against a
portion ol contact strip 5. Consequently, the electrical con-
tacts of the connection detection device are closed. The
structures and sequences of the connection phases illustrated
in FIGS. 6, 7, and 8 correspond to the sequences described
with reference to FIGS. 2, 3, and 4. As such, further
explanation at this point 1s dispensed.

LIST OF REFERENCE NUMERALS

1, 1' first plug connector part

2 second plug connector part

3, 3' contact spring element

3a, 3b, 34', 35" contact springs

da, 4b, 44', 4b' spring contacts

5, 5a, 5b contact strips

6 protrusion

7 guide bevel

8 contact surfaces

9 U-shaped bent section

10 contact pin

11 crimped section

12 first plug contact elements

13 second plug contact elements

14 passage opening

15 radial seal

16 connecting section

17 detent spring

18 downwardly sloping area

While exemplary embodiments are described above, 1t 1s
not intended that these embodiments describe all possible
forms of the present invention. Rather, the words used 1n the
specification are words of description rather than limitation,
and 1t 1s understood that various changes may be made
without departing from the spirit and scope of the present
invention. Additionally, the features of various implement-
ing embodiments may be combined to form further embodi-
ments of the present invention.

What 1s claimed 1s:

1. An electrical connector comprising:

a first connector part;

a second connector part;

an electrical connection detector including a contact
spring with a spring contact on the first connector part
and a contact strip on the second connector part,
wherein the electric connection detector establishes an
clectrical connection between the contact spring and
the contact strip when the connector parts are joined
together:;

wherein the second connector part includes an electrically
insulating protrusion which forms a guide bevel that
rises i a joimng direction of the first connector part
toward the second connector part; and

wherein the spring contact 1s guided over the guide bevel
as the connector parts are being joined together and
rests behind the protrusion and physically contacts the
contact strip when the connector parts are joined
together to thereby establish an electrical connection
between the contact spring and the contact strip with
the contact spring lying against the protrusion so that
during an 1nitial disconnection movement of the joined
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together connector parts 1n a direction opposite to the
joiming direction the spring contact lifts off from the
contact strip prior to the connector parts being discon-
nected from one another.

2. The electrical connector of claim 1 wherein:

the contact spring 1s part of a unitary contact spring
assembly further including a second contact spring with
a second spring contact.

3. The electrical connector of claim 2 wherein:

the second connector part further includes a second elec-
trically insulating protrusion which forms a second
guide bevel that rises 1n the joining direction of the first
connector part toward the second connector part; and

the second spring contact of the second contact spring 1s
guided over the second guide bevel, rests behind the
second protrusion, and physically contacts a second
contact strip on the second connector part when the
connector parts are joined together.

4. The electrical connector of claim 2 wherein:

the unitary contact spring assembly further includes a
connecting section; and

the contact springs are in parallel to one another and via
the connecting section are connected to one another.

5. The electrical connector of claim 1 wherein:

the protrusion of the second connector part has an area
that slopes downwardly 1n the joining direction of the
first connector part toward the second connector part,
the downwardly sloping area of the protrusion follows
the guide bevel 1in the joining direction of the first
connector part toward the second connector part, and
the downwardly sloping area of the protrusion being
shorter 1n length than the guide bevel; and

the contact spring lying against the protrusion when the
connector parts are joined together includes the contact
spring lying against the downwardly sloping area of the
protrusion.

6. The electrical connector of claim 1 wherein:

the spring contact has a rounded, semicircular, cross-
section.

7. The electrical connector of claim 1 wherein:

the contact strip leads out through a wall of the second
connector part.

8. An electrical plug connector comprising:

a first plug connector part having a first plug contact;

a second plug connector part having a second plug
contact;

an electrical connection detector including a contact
spring with a spring contact on the first plug connector
part and a contact strip on the second plug connector
part, the spring contact forming an end section of the
contact spring, the spring contact having a curvature,
and an intermediate section of the contact spring adja-
cent the spring contact having a curvature oppositely
shaped than the curvature of the spring contact,
wherein the electric connection detector establishes an
clectrical connection between the contact spring and
the contact strip when the plug connector parts are
joined together;

wherein the second plug connector part includes an elec-
trically mnsulating protrusion which forms a guide bevel
that rises 1n a joining direction of the first plug con-
nector part toward the second plug connector part, the
protrusion having an area that slopes downwardly in
the joimming direction of the first plug connector part
toward the second plug connector part, and the down-
wardly sloping area of the protrusion follows the guide
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bevel 1n the joining direction of the first plug connector
part toward the second plug connector part; and

wherein the spring contact 1s guided over the guide bevel
as the plug connector parts are being joined together
and rests behind the protrusion and physically contacts
the contact strip when the plug connector parts are
joined together to thereby establish an electrical con-
nection between the contact spring and the contact strip
with a portion of the intermediate section of the contact
spring lying against the downwardly sloping area of the
protrusion so that during an 1mitial disconnection move-
ment of the joined together connector parts 1n a direc-
tion opposite to the joiming direction the spring contact
lifts off from the contact strip prior to the connector
parts being disconnected from one another.

9. The electrical plug connector of claim 8 wherein:

the contact spring 1s part of a unitary contact spring
assembly further including a second contact spring with
a second spring contact.

10. The electrical plug connector of claim 9 wherein:

the second connector part further includes a second elec-
trically insulating protrusion which forms a second
guide bevel that rises 1n the joining direction of the first
connector part toward the second connector part; and

the second spring contact of the second contact spring 1s
guided over the second guide bevel, rests behind the
second protrusion, and physically contacts a second
contact strip on the second plug connector part when
the plug connector parts are joined together.

11. The electrical plug connector of claim 9 wherein:

the unitary contact spring assembly further includes a
connecting section; and

the contact springs are in parallel to one another and via
the connecting section are connected to one another.

12. The electrical plug connector of claim 9 wherein:

the unitary contact spring assembly further includes a
U-shaped, bent section;

the contact springs are connected to one another via the
U-shaped, bent section;

the first plug connector part further includes a contact pin;
and

the second spring contact of the second contact spring 1s
attached to the contact pin.

13. The electrical plug connector of claim 8 wherein:

the spring contact has a rounded, semicircular, cross-
section.

14. The electrical plug connector of claim 8 wherein:

the first plug contact and the second plug contact plug into
one another when the plug connector parts are joined
together.

15. The electrical plug connector of claim 8 wherein:

the contact strip leads out through a wall of the second
plug connector part.

16. An electrical connector comprising:

a first connector part;

a second connector part;

an electrical connection detector including a contact
spring with a spring contact on the first connector part
and a contact strip on the second connector part,
wherein the electric connection detector establishes an
clectrical connection between the contact spring and
the contact strip when the connector parts are jomned
together;

wherein the second connector part includes an electrically
insulating protrusion which forms a guide bevel that
rises 1n a joining direction of the first connector part
toward the second connector part;
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wherein the spring contact 1s guided over the guide bevel,
rests behind the protrusion, and physically contacts the
contact strip when the connector parts are joined
together to thereby establish an electrical connection
between the contact spring and the contact strip;
wherein the contact spring 1s part ol a umtary contact
spring assembly further including a second contact
spring with a second spring contact; and
wherein
the unitary contact spring assembly further includes a
U-shaped, bent section;
the contact springs are connected to one another via the
U-shaped, bent section;
the first connector part includes a contact pin; and
the second spring contact of the second contact spring
1s attached to the contact pin.
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